INTRODUCTION
All the reactions were performed with the KAPA SYBR® FAST qPCR Kit (Kapa Biosystems, MA, temperature with Alexa Fluor® 488 or 568 donkey anti-goat, -mouse, -rabbit or -sheep secondary 1 7 4
IgG antibodies (Thermo Fisher). DNA was counterstained with 5 µg/ml Hoechst 33342 (Sigma). Preparations were washed in PBS and H 2 O before mounting (DAKO, Med-Bio Ltd., New Zealand) 1 7 6 onto glass slides. Wide-field epifluorescence (Olympus BX50) images were captured with a digital 1 7 7 camera (Spot RT-KE slider) and Spot Basic software (v4.6). SCT reconstructs were first fixed in 4% paraformaldehyde (30 min at 4 0 C) and then permeabilized 1 7 9 in 0.1% Triton X-100 (5 min at room temperature) before blocking and immunostaining. Negative 1 8 0 controls were processed the same way with blocking buffer instead of primary antibodies. Hoechst-stained region of interest (ROI) around the nucleus was outlined. Mean grey value 1 8 3 intensity, measured at 3 random cytoplasmic locations, was subtracted from the mean ROI intensity. This background-corrected mean intensity represents the sum of grey values of all pixels in the ROI divided by the number of pixels and is referred to as normalized pixel intensity. Cultured Kdm4b-BEFs were serum-starved in medium containing 0.5% FCS for 3-6 days and 1 9 9 harvested by trypsinization. Prior to each SCT run, cells were validated for successful induction 2 0 0 of Kdm4b by monitoring EGFP signal with a digital fluorescence microscope (AMG-EVOS, 2 0 1 Thermo Fisher). For IF analysis and embryo transfer (ET), zona-free SCT was performed as Hepes-buffered SOF (HSOF) and transferred into AgResearch-SOF single culture medium 2 1 0 droplets for sequential in vitro culture (IVC). For inducing Kdm4b expression during IVC, 2 1 1 embryos were placed into drops with fresh culture medium ± Dox on D0, D3 and D5. Embryo 2 1 2 cultures were overlaid with mineral oil and kept in a humidified modular incubation chamber 2 1 3 (ICN Biomedicals Inc., Aurora, OH) gassed with 5% CO 2 , 7% O 2 , and 88% N 2 . In vitro 2 1 4 development was assessed on Day (D) 7 or D8 after fusion and morphological grade 1-2 quality intensities and expression ratios, respectively. For comparing in vitro development, significance 2 2 3 was determined using the two-tailed Fisher exact test for independence in 2 X 2 tables. Significance 2 2 4 was accepted as P<0.05. Unless stated otherwise, "N" denotes the number of samples analysed; "n" 2 2 5 denotes the number of replicate experiments. To reduce H3K9/36me3 levels in bovine clones, we generated a piggyBac (PB) transposon vector translationally linked to a puromycin expression cassette ( Fig. 1A) . Using a two-step process of 2 3 4 sequential rejuvenation ( Fig. 1B) , we first re-derived several BEFs carrying a constitutive Tet-On 2 3 5 3G transactivator construct (step 1), before transfecting these neomycin-resistant clonal cell strains 2 3 6 ('BEF5-Tet') with TRE3G_Kdm4b-Egfp for a second round of rejuvenation (step 2). Detailed strains #1 and #2, respectively, displayed EGFP fluorescence (Fig. 1C) . We also examined the returned to a profile that was indistinguishable from non-induced cells, confirming that inducible 2 4 5 transgene expression was fully reversible (Fig. 1C ). induced hypomethylation did not persist after the late one-cell stage. To determine the effect of H3K9/36me3 hypomethylation on donor cell reprogrammability, we vs non-induced Kdm4b-BEFs was first performed without Dox, which showed no significant 3 0 7 difference in total blastocyst development (31% vs. 37%, respectively, P=0.87, Table 1 ). We then 3 0 8 continued induction during SCT embryo culture, refreshing Dox every two days, to determine the 3 0 9 effect of continuous Kdm4b expression on development. Under these conditions, there was a 3 1 0 significant improvement of total and a trend towards high-quality blastocyst development (58% vs. Different delivery approaches may have also contributed to the lack of a long-term beneficial effect Nuclear Transfer. Stem Cell Reports 2018; 10:494-508. embryos. Cytotechnology 2018. Embryos were cloned from serum-starved donor cells (clonal strain #1) exposed to Dox (I) or buffer (NI) and cultured in medium Adult (% ± SEM) † NI NI 3 32 12 (38 ± 6%) 11 (34 ± 8%) 4 (13 ± 8%) 4 (13 ± 8%) 3 (9 ± 8%) 2 (6 ± 7%) 2 (6 ± 4%) 1 (3 ± 2%) 1 (3 ± 2%) I I 3 33 13 (39 ± 1%) 8 (24 ± 10%) # 3 (9 ± 7%) 2 (6 ± 4%) 2 (6 ± 4%) 0 0 0 0 Embryos were cloned from serum-starved donor cells (clonal strains #1 and #2) exposed to Dox (I) or buffer (NI) and cultured in 7 1 9 medium containing Dox (I) or buffer (NI). n = number of independent SCT experiments; † percentage of D8 blastocysts (N) that 7 2 0 developed to this stage. # Two viable fetuses from the induced group were removed for cell line rejuvenation on D42 and D57, 7 2 1 respectively, and numbers reduced accordingly. Potential survival of these fetuses would not have introduced significant differences 7 2 2 between the two treatment groups. 
